Recrystallization of silver pentacyanocyclopentadienide Ag [C 5 (CN) 
Introduction
The cyclopentadienide anion [C 5 H 5 ] − and its pentaalkyl-substituted derivatives [C 5 R 5 ] − (R = Me, Et, iPr) coordinate usually to most metals via their π systems in an η 5 fashion due to the high electron density in the carbon ring [2 -5] . When the electron-donating alkyl groups are substituted by electron-withdrawing substituents like halides or ester groups either no coordination occurs at all upon treatment of appropriate metal precursors (R = halide) [6] or coordination via the donor atoms present in the substituent dominates [7] . For the preparation of η 5 -coordinated complexes of these electron-poor cyclopentadienides either the substituents have to be introduced to already η 5 -coordinated ligands or special experimental tricks have to be applied. Thus, it was possible to prepare η 5 complexes of [C 5 5 ] − (PCC) has been proven so far. The "decacyanoferrocene" reported over 40 years ago most likely contains Fe 2+ coordinated to one or more N atoms of the polynitrile ligand. No structural studies have been reported [10, 11] . Recently, some interesting reports on the coordination chemistry of this elusive ligand appeared in the literature, which all showed only coordination via one or more nitrile functions [12 -16] . This prompts us to publish the results of some of our studies on the coordination behavior of the PCC ligand, which were partially reported by us at the 31 st ICCC in 1996 [17] .
Results and Discussion
Recrystallization of Ag [C 5 (CN) 5 ] from dimethylformamide gives brownish-yellow needles of the mono-solvato complex [Ag{C 5 (CN) 5 }(HCONMe 2 )], ([Ag(PCC)(DMF)]), 1, which slowly become opaque when taken out of the solvent. However, when left in contact with a drop of solvent, they can be examined by X-ray diffraction. Fig. 1 shows an ORTEP-3 view of 
the asymmetric unit of 1, which contains one formula unit of [Ag(PCC)(DMF)].
However, the Ag + ion is coordinated additionally to two symmetry-related PCC anions as well as one symmetry-related DMF molecule, thus producing a distorted square-pyramidal coordination sphere of the metal atom (Fig. 2) .
As a consequence of this, the PCC anion acts as a bridging ligand. First, via N1 and N5 two inversion- related molecules form a 14-membered ring, which is, however, not planar (Figs. 3a and 3b) .
The intra-ring distance of the two Ag1 ions is 7.571(1)Å, the distance between the two PCC ring planes is 0.921Å. Second, these rings are bridged along the b direction via N1 and N4 to give a ribbonlike structure (Fig. 4) .
This ribbon structure corresponds to the reported powder diffraction structure of AgPCC, obtained by crystallization from acetonitrile [16] . Finally these ribbons are connected via the DMF ligands along the a direction to give a three-dimensional network (Fig. 5) . 5 ] in DMF and the formed AgCl precipitate is removed by filtration, slow evaporation of the solvent gives crystals of 2, 3 and 4 that all become opaque on standing. When left in contact with DMF, however, they can be examined by X-ray diffraction. All three compounds have triclinic unit cells with one formula unit of 6 ] 2+ cation of 3 together with the uncoordinated PCC anion is shown in Fig. 6 . Some important bond parameters of 2 and 3 are collected in Table 1 .
As can be seen, the metals are centers of slightly elongated octahedra with bond lengths and angles as usually observed in complexes with these cations [18 -21] . The only unusual feature is the rather widespread distribution of the M-O-C angles in the cobalt compound, for which we have no explanation. As might be expected for a free uncoordinated pentacyanocyclopentadienide [22] , the geometry of the an- ion is highly symmetrical in both compounds. In the low-temperature structure of 3 the bond lengths are identical within one standard deviation, while in the room-temperature structure of 2 the spread is within 2σ .
Experimental Section
All reactions were performed in air. Ag[C 5 (CN) 5 ] was prepared according to the literature [16] . N, NDimethylformamide was obtained in analytical grade from Aldrich and used as received.
(Pentacyanocyclopentadienido)(N,N-dimethylformamide)-silver(I), [Ag(PCC)(DMF)], 1
100 mg of Ag[C 5 (CN) 5 ] were dissolved in ca. 5 mL DMF with slight warming. Standing of this solution in an open crystallization vessel for several days produced brownishyellow needles that were transferred with a drop of solvent to a capillary which was sealed afterwards and measured on a Syntex Nicolet R3 diffractometer. When left in air or put under vacuum the crystals became opaque; no meaningful elemental analyses could be obtained. 2 0.25 mmol) in DMF (3 mL). The immediately formed precipitate of AgCl was removed by filtration, and the filtrate was allowed to evaporate on air for several days. Green crystalline blocks formed which were transferred with a drop of solvent to a capillary that was sealed afterwards and measured on a SYNTEXNicolet R3 diffractometer. When left in air or put under vacuum the crystals became opaque; no meaningful elemental analyses could be obtained. -IR (KBr, cm −1 ): ν = 2941w, 2775w, 2267m, 2246sh, 2218s, 1656vs, 1469m, 1422w, 1379m, 1256w, 1117m, 690m.
Hexakis(dimethylformamide)nickel(II) bis(pentacyanocyclopentadienide), [Ni(DMF) 6 ](PCC)

Hexakis(dimethylformamide)cobalt(II) bis(pentacyanocyclopentadienide), [Co(DMF) 6 ](PCC) 2 , 3
A solution of Ag[C 5 (CN) 5 ] (153 mg, 0.51 mmol) in DMF (3 mL) was added to a solution of CoCl 2 · 6H 2 O (52 mg, 0.25 mmol) in DMF (3 mL). The immediately formed precipitate of AgCl was removed by filtration, and the reddish solution was evaporated in vacuo. The residue was taken up in ca. 2 mL DMF, and the solution was filtered and left to stand in air. After a few days beige needles and some brown blocks had formed. One of the brown blocks was transferred with a drop of oil on top of a glass fiber and measured at 100 K with a Bruker D8 venture diffractometer. When left in air or put under vacuum the crystals became opaque; no meaningful elemental analyses could be obtained.
Hexakis(dimethylformamide)zinc(II) bis(pentacyanocyclopentadienide), [Zn(DMF) 6 ](PCC) 2 , 4
A solution of ZnCl 2 (74 mg, 0.54 mmol) in DMF (3 mL) was added to a solution of Ag[C 5 (CN) 5 ] (161 mg, 0.54 mmol) in DMF (5 mL). The immediately formed precipitate of AgCl was removed by filtration, and the solution was evaporated in vacuo. The colorless residue was taken up in ca. 2 mL DMF, and the solution was filtered and left to stand in air. Colorless thin needles formed. When left in air or put under vacuum the crystals became opaque; no meaningful elemental analyses could be obtained. -IR (KBr, cm −1 ): ν = 2940m, 2775w, 2221vs, 2211s, 1650m, 1494m, 1469m, 1438m, 1421s, 1376vs, 1252m, 1114m, 686s, 666m.
